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© A fountain assembly for applying a fluid com- 
position uniformly to the circumferential surface of a 
rotating transfer roller (10). The assembly has an 
elongated plastic frame (2) having a concave chan- 
nel (6) formed on one side of it and a rigid metal 
brace (4) on the other side. A pair of doctor blades 
(8) is attached to opposite sides of said channel and 
positioned to contact the surface of the transfer 
roller. A pair of curved radial surface seals (22) form 
a resilient bulkhead with the ends of said doctor 
blades to form a seal with the roller. The radial 
surface seals, doctor blades and concave channel 
form a closed chamber when positioned against the 
transfer roller. A pivot (28) supports the fountain 
assembly, alternately swiveling said fountain assem- 
bly toward and away from the transfer roller. Means 
are provided for supplying a fluid composition into 
the channel. In one embodiment, air cylinders (30) 
are mounted between the pivoting support and frame 
for adjusting the position of said fountain assembly 
by thrusting the frame into and out of contact with 
the transfer roller. In another embodiment, washing 
nozzles (42) are disposed along the channel for 
spraying a washing solution to the channel via an 



internal manifold (44) within the frame for directing a 
washing fluid to the nozzles and dispensing a con- 
trolled amount of a washing solution under pressure 
through the manifold and nozzles. 




FIGURE 1 
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Background of the Invention 

The present invention relates to a fountain as- 
sembly for applying a fluid composition such as 
ink, uniformly to the circumferential surface of a 
rotating transfer roller, for example, in a flexog- 
raphic printing apparatus. 

It is well known in the art to apply a liquid 
substance to a moving web of material. In particu- 
lar, in the art of printing, ink must be moved from a 
storage reservoir to a series of ink transfer rollers 
by means of an ink fountain. In the technique of 
flexographic printing, it is known to apply colored 
inks to a web of a moving substrate, such as 
paper, with a rotating transfer or anilox roller, and 
to directly apply the ink uniformly and in a metered 
amount onto such a roller by means of an ink 
fountain assembly. From the roller, the ink is trans- 
ferred to a plate cylinder and then to the material 
to be printed. Fountain assemblies generally in- 
clude a channel extending the length of the transfer 
roller and in contact with the circumferential sur- 
face of it. A regulated amount of ink is continuously 
supplied to the fountain and then from the fountain 
to the roller with excess ink being returned from 
the fountain to an ink storage reservoir. A pair of 
doctor blades extend longitudinally on either side 
of the channel. The doctor blades are angled to- 
ward the transfer roller surface and serve both to 
seal the channel to the roller and to form an 
uniform film of the coating liquid on the roller 
transfer surface. As the roller rotates with respect 
to the fountain, microscopic cells engraved on the 
roller fill with ink. The doctor blades scrape excess 
ink from the roller and leave a uniform film of ink 
across the roller. The blades acts as an ink seal 
between the fountain body and the roller. The 
assembly also has some means to seal the chan- 
nel at its ends so that the ink does not escape from 
the sides of the fountain assembly. This type of 
coating system is particularly used in flexographic 
and gravure printing, and coating applicators in a 
variety of industrial processes. 

Fountain assemblies in and of themselves are 
known in the art. U.S. patents 4,026,210 and 
5,027,513 disclose a printing apparatus having a 
doctor blade made from steel and teflon polymer. 
U.S. patents 4,821,672; 5,125,341 and 4,590,855 
disclose the various types of end seals useful in 
fountain assemblies. U.S. patent 5,003,877 dis- 
closes an inker having dams that confine ink to a 
specific area of the rollers and water is used as a 
lubricating fluid. U.S. patent 3,186,339 shows an 
apparatus where fluid under pressure is used to 
move a number of plungers which cause a doctor 
blade to be pressed against a roller. U.S. patent 
4,463,675 shows an apparatus which uses fluid 
pressure applied to a number of cylinders to press 



a blade against a roller. U.S. patents 4,906,335 and 
4,789,432 teach fluid pressure application means 
that is actuated to press a blade against a roller 
and liquid filled tubes are used to effect angular 

5 adjustment. U.S. patent 4,461 ,21 1 shows fluid pres- 
sure means to press an inking assembly including 
blades against a roller. U.S. patent 5,003,877 dis- 
closes a pumped ink supply and a water wash that 
cleans the inker. Wash fluid is conducted through 

to the ink supply lines rather than through nozzles in 
the doctor blade assembly. U.S. patents 5,085,144 
and 5,058,502 show supplying ink to fountains. 
U.S. patent 5,040,457 discloses spray nozzle as- 
semblies with press dampeners for use during off- 

75 set printing, but which are not used to clean foun- 
tain assemblies. U.S. patent 4,796,528 shows an 
ink fountain with zone separators to permit use of 
different inks simultaneously. 

An important factor for effective doctoring is to 

20 maintain doctor blade control. That is to keep the 
blades at a uniform blade angle and pressure along 
their entire length at a contact line with the rotating 
transfer cylinder. If the blade angle is incorrect, 
wiping action, and thus printing will be poor. Exces- 

25 sive blade loading pressure will also accelerate 
wear of both the blade and the roller surface and 
increase friction which will cause premature roller 
wear. One reason for difficulty with doctor blade 
control is that the fountain assembly has consider- 

30 able mass since it is manufactured from a block of 
metal, usually cast aluminum with an electroless 
nickel coating for corrosion resistance. In one as- 
pect of the present invention, this problem is 
solved by producing a fountain assembly which is 

35 composed of light weight, polymeric, plastic materi- 
als which are much easier to control than solid 
metal assemblies. The weight of the fountain of the 
present invention typically has only one-third of the 
weight of prior art fountains. However, lightness of 

40 weight of assembly material has the disadvantage 
of loss of rigidity of the blade assembly. This 
produces a deflection of the fountain thus causing 
the blades to have a tendency to be uneven across 
the length of the roller surface. This flexibility prob- 

45 lem is solved without sacrificing lightness of weight 
by providing a fountain with a rigid metal back- 
bone. An important additional feature of the inven- 
tion is that the fountain assembly can be adjusted 
by hand without the use of separate tools. Prior art 

so fountains are complex to adjust, and hence indus- 
trial establishments are induced to have spare 
fountains on hand for substitution onto coating ma- 
chines. In effect, the spare fountains are adjusted 
off the coating machine and then subsequently 

55 attached to the coater. This substitution causes 
excessive down time as well as a high cost in extra 
fountains. Additionally, loose tools are easily lost. In 
contrast, the tool-less fountain of this invention is 
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adjustable by hand without separate tools. This 
allows quick make-ready of the fountain by simple 
adjustment while it is still attached to the coating 
machine. Production time loss is thus minimized. 
The resulting fountain assembly is light weight, 
rigid, corrosion resistant, and easily cleaned and 
maintained without the use of tools. The invention 
provides an improved fountain assembly whose 
additional improved features are discussed 
hereinafter. 

Brief Description of the Drawings 

Figure 1 is a side elevational view of the foun- 
tain assembly of the invention and shows its use 
with an anilox roller. 

Figure 2 shows a plan view of the fountain 
assembly according to the present invention. 

Figure 2A shows an enlarged view of a section 
of the fountain assembly as in Figure 2. 

Figure 3 shows a side elevational view of the 
fountain assembly. 

Figure 4 shows a rear view of the fountain 
assembly which delineates the fountain frame and 
supporting brace. 

Figure 5 is a cross sectional view of the foun- 
tain assembly of Figure 2 along line B-B. 

Figure 6 is a cross sectional view of the foun- 
tain assembly of Figure 2 along line A-A. 

Figure 7 is a cross sectional view of the foun- 
tain assembly of Figure 2 along line D-D. 

Figure 8 is a cross sectional view of the foun- 
tain assembly of Figure 2 along line C-C. 

Figure 9 is a side elevational view of the inven- 
tion and shows a cross-sectional view of the air 
cylinders which are used in the fountain assembly. 

Figure 9a shows an enlarged portion of the 
view in Figure 9. 

Figure 10 is a side elevational view of the 
fountain assembly of the invention and shows the 
end seal lubrication system. 

Figure 11 is a top view of a composite radial 
surface seal in schematic form. 

Summary of the Invention 

The invention provides a fountain assembly for 
applying a fluid composition uniformly to the cir- 
cumferential surface of a rotating transfer roller 
comprising an elongated frame having a concave 
channel formed on one side of the frame along the 
length thereof, the frame comprising a substantially 
inert, resilient, light weight, polymeric plastic ma- 
terial. There is a rigid, reinforcing brace fixed along 
substantially the entire length of said frame on an 
outer side thereof opposite the channel. A a pair of 
doctor blades are removably attached by clamping 
means on opposite sides of said channel and ex- 



tend the length of the channel, the blades being 
positionable to contact the circumferential surface 
of the transfer roller. A pair of radial surface seals 
are secured to the fountain assembly at opposite 

5 ends of the cavity, the radial surface seals being 
positioned to form a resilient bulkhead with the 
ends of the doctor blades. The radial surface seals 
have a complementary curved edge for forming a 
sealing engagement with the circumferential sur- 

70 face of the transfer roller. The radial surface seals, 
doctor blades and concave channel form a closed 
chamber when positioned against the transfer roll- 
er. A pivoting support, bearing the fountain assem- 
bly is provided wherein the support is capable of 

is alternately swiveling the fountain assembly toward 
and away from the transfer roller. Means are then 
present for providing a supply of a fluid composi- 
tion into the channel. 

The invention also provides a fountain assem- 

20 bly for applying a fluid composition uniformly to the 
circumferential surface of a rotating transfer roller 
comprising an elongated frame having a concave 
channel formed on one side of said frame along 
the length thereof and a pair of doctor blades 

25 removably attached by clamping means on op- 
posite sides of said channel and extending the 
length of said channel. The blades are positionable 
to contact the circumferential surface of the transfer 
roller. A pair of radial surface seals are secured to 

30 the fountain assembly at opposite ends of said 
cavity wherein the radial surface seals are posi- 
tioned to form a resilient bulkhead with the ends of 
the doctor blades. The radial surface seals have a 
complementary curved edge for forming a sealing 

as engagement with the circumferential surface of the 
transfer roller. The radial surface seals, doctor 
blades and concave channel form a closed cham- 
ber when positioned against the transfer roller. Piv- 
oting support means bear the fountain assembly 

40 and the support is capable of alternately swiveling 
the frame toward and away from the transfer roller. 
Air cylinder means are mounted between the pivot- 
ing support and the frame wherein the air cylinder 
means are capable of adjusting the position of the 

45 frame by thrusting the frame into and out of contact 
with the transfer roller. Means are present for pro- 
viding a supply of a fluid composition into the 
channel. 

The invention further provides a fountain as- 
50 sembly for applying a fluid composition uniformly 
to the circumferential surface of a rotating transfer 
roller comprising an elongated frame having a con- 
cave channel formed on one side of the frame 
along the length thereof and a pair of doctor blades 
55 removably attached by clamping means on op- 
posite sides of the channel and extending the 
length of the channel. The blades are positionable 
to contact the circumferential surface of the transfer 
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roller. A pair of radial surface seals are secured to 
the fountain assembly at opposite ends of the 
cavity wherein the radial surface seals are posi- 
tioned to form a resilient bulkhead with the ends of 
the doctor blades. The radial surface seals have a 
complementary curved edge for forming a sealing 
engagement with the circumferential surface of the 
transfer roller. The radial surface seals, doctor 
blades and concave channel form a closed cham- 
ber when positioned against the transfer roller. A 
plurality of washing nozzles is disposed along the 
channel which are capable of spraying a washing 
solution to the channel. Internal manifold means are 
within the frame for directing a washing fluid to the 
nozzles together with means for dispensing a con- 
trolled amount of a washing solution under pres- 
sure through the manifold and the nozzles. Pivoting 
support means bearing the fountain assembly is 
provided and is capable of alternately swiveling the 
fountain assembly toward and away from the trans- 
fer roller. Means are present for providing a supply 
of a fluid composition into the channel. 

The invention still further comprises a fountain 
assembly for applying a fluid composition uniformly 
to the circumferential surface of a rotating transfer 
roller. It has an elongated frame having a concave 
channel formed on one side of said frame along 
the length thereof and a pair of doctor blades 
removably attached by clamping means on op- 
posite sides of the channel and extending the 
length of said channel, the blades being positiona- 
ble to contact the circumferential surface of the 
transfer roller. A pair of radial surface seals are 
secured to the fountain assembly at opposite ends 
of the cavity, the radial surface seals being posi- 
tioned to form a resilient bulkhead with the ends of 
the doctor blades and the radial surface seals have 
a complementary curved edge for forming a seal- 
ing engagement with the circumferential surface of 
the transfer roller. The said radial surface seals, 
doctor blades and concave channel form a closed 
chamber when positioned against the transfer roll- 
er. Pivoting support means bear the frame, the 
support means being capable of alternately swivel- 
ing the frame toward and away from the transfer 
roller. The assembly has means for providing a 
supply of a fluid composition into the channel. The 
assembly also has lubrication supply means com- 
prising a manifold internal to the frame for directing 
lubricating fluid to the radial surface seals; and 
means for supplying a lubricating fluid to the mani- 
fold in an amount sufficient to maintain the radial 
surface seals moist with lubricating fluid. 

The invention still further provides a radial sur- 
face seal for the fountain assembly comprising a 
layer of an absorbent material and a layer of a 
closed cell, non-absorbing foam polymer on each 
opposite side of the absorbent material to define a 



composite. The composite has an outer edge con- 
tour which when positioned in the fountain assem- 
bly is capable of forming a resilient sealing en- 
gagement with the ends of the pair of doctor 
5 blades, the frame and the circumferential surface of 
a transfer roller. 

Detailed Description of the Preferred Embodiment 

to Figure 1 shows a side view of the fountain 

assembly of the present invention and demon- 
strates its deployment with a rotating transfer roller, 
such as an anilox roller commonly used in flexog- 
raphic printing. The assembly is shown to comprise 

T5 an elongated fountain body or frame 2, which is 
composed of a light weight, substantially inert, re- 
silient, polymeric plastic material such as high den- 
sity polyethylene. By inert is meant a material 
which is resistant to corrosion by the components 

20 of the compositions to be applied to the transfer 
roller, such as flexographic inks, as well as washing 
compositions. A light weight frame has a tendency 
to deflect under load and so the rear side of the 
frame is supported along its entire length by a rigid 

25 reinforcing brace 4, preferably composed of steel, 
to provide added strength. As best seen in Figure 
7, the reinforcing brace is fixed to the plastic frame 
along its entire length by a series of bolts 5. The 
front side of the frame has a concave channel 6 

30 formed along the length its entire length. Coating 
composition, such as a flexographic ink is supplied 
to the fountain assembly into this channel. On each 
side of the channel is a doctor blade 8. The doctor 
blades are configured to scrape against a rotating 

35 anilox roller 10 such that when an ink is fed into 
channel 6, it is applied to the surface of the roller 
10 and excess ink is scraped off by the doctor 
blades 8 and returned to the channel. The doctor 
blades are fixed in place by means of clamp bars 

40 12 which extend along the entire length of the 
fountain frame. The clamp bars are engaged along 
its entire length by a series of hand knobs 14. As 
best seen in Figures 1, 3 and 4, these knobs 14 
are hand turnable threaded shanks which pass 

45 through and abut the fountain frame 2 and engage 
the clamping bars 12 such that when the knobs are 
tightened, they pull the clamp bars against the 
doctor blades and retain the blades in place. This 
is an important improvement over the prior art 

so since this arrangement permits quick, tool-less 
doctor blade replacement. As best seen in Figure 
9, each doctor blade 8 is positioned along its entire 
length on a continuous step at location 17. This is 
an important improvement over the prior art since 

55 this arrangement permits quick, positive doctor 
blade positioning. At the base of each doctor blade 
is a sacrificial wear strip 16 which assists in the 
prevention of damage to the plastic frame body 
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when metal doctor blades are used. The wear strip 
may consist of a resilient plastic material, such as 
a polyethylene strip which is positioned in a groove 
along the length of the frame at the doctor blade 
bases. A pair of seals 20, preferably made of an 
elastomer, are also positioned in grooves along the 
length of the frame abutting against each of the 
sides of the doctor blades. These seals prevent ink 
from seeping down behind the base of the doctor 
blades. As best shown in Figures 1 and 7, the ends 
of the ink channel 6 must be capped at its ends in 
order to prevent ink runoff from its sides. In this 
regard, abutting each end of the channel is an 
radial surface seal 22, which is held in place with 
an end seal holder 24 which is attached to the 
frame at each end of the channel. The end seal 
holders have a slotted section which maintain a fit 
between the seal and the holder thus securing the 
seal in place. The radial surface seals may be 
replaced simply by pulling them out of the holder 
without the use of tools. The end seal is radial in 
construction, that is, it has a rounded front edge 
which has substantially the same radius as the 
anilox roller so that it abuts the roller in use. This is 
best seen in Figure 1. In one embodiment, this 
radial surface seal is a low cost, closed cell poly- 
ethylene foam material which is cut to fit the profile 
of the anilox roller and the contour of the fountain 
and doctor blades. In the preferred embodiment as 
shown in Figure 1 1 , the radial surface seal 22 is a 
three membered composite of a closed cell, non- 
absorbing foam elastomer 21 , such as polyethylene 
foam on each side of a felt pad 23. Such a material 
provides an excellent seal between the roller, foun- 
tain chamber and doctor blades due to its resil- 
iency. Referring now to Figure 10, radial surface 
seal 22 is shown to be held in place with end sea! 
holder 24. Each end seal holder is attached to 
frame 2 by means of screws 25. The radial surface 
seals are supplied with lubricating water or solvent 
composition which is supplied under pressure at 
continuous or regular pulsed intervals from a lubri- 
cant supply channel 19 which is an internal mani- 
fold within frame 2. The lubricant supply feeds 
lubrication reservoir 29 which in turn wicks through 
the radial surface seal. Leakage between the lubri- 
cant supply and the end seal is prevented by an 
appropriate gasket between the two. The lubricant 
is supplied to the composite radial surface seal 
with the result that friction between the seal and 
the transfer roller is substantially reduced. This 
provides an effective seal between the ink fountain 
chamber, doctor blades, and anilox roller and pro- 
vides an inexpensive, replaceable seal with a much 
greater life expectancy that currently used seals. In 
the preferred embodiment, a cycled pulse of pres- 
surized lubricant provides adequate lubrication. 
Such a lubricated system reduces the abrasive 



characteristics of inks on the end seals and re- 
duces the wear characteristic of inks on the anilox 
roller at the end seal. The lubrication applied to the 
radial surface seals breaks down any ink build-up 

5 on the seal itself. This is important since dried 
flexographic inks are very abrasive. Such a lubri- 
cated radial surface seal is essentially unaffected 
by the rotation or speed of the roller. A pressurized 
lubricant cycle minimizes the amount of lubricant 

w required to adequately lubricate the seal so that the 
desired seal life expectancy is attained. Reducing 
the amount of lubricant also minimizes any dilution 
effects that lubrication has on the viscosity of the 
inks. In addition, doctor blade replacement is eased 

75 since previous end seals require the operator to cut 
the doctor blade to its exact length for the seals to 
be effective. This design incorporates the doctor 
blade configuration into the seal and therefore 
close tolerances are not required. 

20 In the prior art, it has been a problem to use 

doctor blades of different thicknesses and separate 
doctor blade holders have been required. This in- 
vention essentially provides a universal doctor 
blade holder. As seen in Figure 5, when one side 

25 of the clamp bars 12 press against the doctor 
blade ends, a gap is formed between the frame 2 
and the other end of the clamp bars. In order to 
prevent the clamp bars from becoming cantile- 
vered, a spacer strip 26 is provided between the 

30 frame and the clamp bars. As shown in Figure 7, 
part 27 represents an locating pin for the spacer. 
The frame body and clamp bar, in conjunction with 
the spacer strips are able to accommodate dif- 
ferent doctor blade thicknesses. A different doctor 

35 blade thickness can be used by simply changing 
the spacer strips in the assembly. Spacer strips 
may be composed of the same materials as are 
suitable for the doctor blades. 

Referring to Figure 1, the fountain assembly 

40 frame is supported by the overall coating or print- 
ing apparatus by means of a pivot shaft 28. Pivot 
shaft 28 extends parallel to the fountain frame 
along its length. The pivot shaft supports the 
weight of the fountain assembly and alternately 

45 swivels the assembly toward and away from the 
transfer roller. An improvement which the present 
invention provides over the prior art is that the 
fountain assembly is mounted on the pivot shaft by 
means of an arrangement of air cylinders posi- 

50 tioned between the fountain and the pivot shaft. In 
the prior art, operators positioned a fountain as- 
sembly by swiveling it on a pivot shaft until the 
blades contact the anilox roller. This is disadvanta- 
geous because exact positioning of the blades is 

55 difficult and the blades tend to wear unevenly. This 
is particularly true with heavy weight, all metal 
fountain assemblies. The present invention mounts 
the fountain assembly to the pivot shaft by inter- 
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mediate air cylinders 30. These cylinders indepen- 
dently position the blades in infinitely variable posi- 
tions along the length of the frame. As best seen in 
Figure 9 and 9a, air cylinders 30 comprise a piston 
arrangement 32 fed by a controlled air supply 31. 
The piston arrangement 32 presses or retracts the 
fountain assembly frame and hence engages the 
doctor blades with the anilox roller. This provides 
for self compensating doctor blade tip wear and 
manufacturing tolerances, since pressure is vari- 
ably applied to upper and lower doctor blades 
independently. The result is longer blade life. This 
system allows operators to repeat precise settings 
of the fountain. When activated, the air from the air 
supply 31 presses spherical bearing rod end 33 
against the frame 2. The spherical bearing rod end 
33 is attached to spherical bearing 35. Mounted 
through the spherical bearing 35 is a hex head bolt 
37 which is coupled at its other end with sliding 
bushing 39 which slides in a bore within mounting 
blocks 41. When the air from the air supply 31 
presses spherical bearing rod end 33, the spherical 
bearing rod end is free to move in a linear fashion 
toward or away the frame 2 within the degree of 
freedom permitted by the cylinder bore end caps. 
The amount of such movement can vary as bush- 
ing 39 slides within its bore. Figure 9 shows a 
cross sectional view of one air cylinder, however, 
another is positioned adjacent to it and two more 
are set further down along the brace. In the pre- 
ferred embodiment, four air cylinders are mounted 
between the pivot shaft and the brace to provide a 
fountain assembly which is essentially free floating 
against the transfer roller. The preferred arrange- 
ment of four air cylinders provide a four corner 
point pneumatic thrust loading arrangement. This 
arrangement is best seen in Figure 4. Rod ends 
and spherical bearings useful within the context of 
this invention include those available commercially 
from the Heim Division of Incom International, Inc. 
of Fairfield Connecticut. 

Air regulators on both the upper and lower sets 
of air cylinders provide the operator with the ability 
to accurately control doctor blade pressure. The 
brace 4 serves as a mounting surface for the air 
cylinders 30. By this arrangement of air cylinder 
mounting, the fountain is free floating against the 
transfer roller and is therefore substantially self 
adjusting. 

Referring to Figure 6. ink or other coating com- 
position is supplied to channel 6 of the fountain 
frame by means of internal ink supply ports 36. 
Excess ink or coating composition reverts back to a 
supply reservoir by overflow passageways 38 
which are also internal to the frame. Ink can be 
drained from the fountain via passageways 43 by 
means of tapered ink drain leads 40 as seen in 
Figure 2A. This prevents stagnant ink from remain- 



ing in the fountain chamber. This also results in an 
automatic ink return system which assures that the 
fountain channel is always filled with ink. If desired, 
a transparent window can be provided at the over- 

5 flow port location so that the operator can confirm 
that the fountain is filled with ink. Pneumatically 
operated piston drain valves 39 as shown at the 
break-away section of Figure 6. are positioned at 
each end of the fountain assembly to provide a 

10 quick and efficient means of controlling the return 
of ink from the fountain to storage reservoirs via ink 
returns and ink drains. Ink drain valves 39 are 
driven by an air supply provided through duct 34. 
An additional problem in the art of applying 

75 coating compositions to anilox rollers has been 
difficulty in fountain clean up. Clean up currently 
requires an excessive amount of operator time and 
cleaning compositions, and often requires disas- 
sembly of the fountain assembly from its moun- 

20 tings. The present invention improves on this re- 
quirement by providing means for quick, efficient 
and automatic fountain assembly wash-up. The 
fountain frame is provided with an internal wash-up 
system. As seen in Figure 2, the base of channel 6 

25 has a series of internal spray nozzles 42. By 
means of these nozzles, a supply of a washing 
solution is automatically fed to the fountain assem- 
bly. The nozzles 42 atomize and spray a metered 
amount of washing fluid under pressure over all 

30 parts of the assembly. It has been found to be 
most advantageous when the nozzles 42 are ar- 
ranged in at least two rows along the entire length 
of the channel and spaced so that nozzles in one 
row are offset or staggered, rather than directly 

35 across from the nozzles in the next row as shown 
in Figure 2. This causes a spray in a criss-cross 
pattern which effectively cleans the fountain as- 
sembly. It has been found that when nozzles are 
directly across from one another, their spray pat- 

40 terns interfere with one another and cleaning is not 
as effective. This method is particularly effective for 
cleaning the underside of the doctor blades. Here- 
tofore it has been necessary to remove the blades 
from the fountain body to clean the underside of 

45 the blades. As best seen in Figure 5, the internal 
nozzles 42 are fed with water or a cleaning solution 
by internal manifolds 44. In the preferred embodi- 
ment, manifold seals 46 are positioned at the loca- 
tions where the external water supply engages the 

so manifold. Cleaning solution is supplied to the mani- 
fold from an outside source under pressure through 
supply ports 48. By use of the present wash-up 
system, a sixty-five inch fountain can be automati- 
cally and effectively cleaned with approximately 1 .5 

55 gallons of water in about three minutes. An elec- 
tronic analog or digital logic controlled wash-up 
cycle permits automatic control of washing cycles. 
This includes automatic actuation of drain valves in 
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the fountain to return ink to storage reservoirs, 
automatic valving of waste water to storage tanks, 
and calculated, pressurized bursts of water at spe- 
cific intervals to minimize the use of water through- 
out the cycle. At the end of the cycle, ail valving 
can be returned to its original state. The tapered 
ink drains also serve to remove waste water during 
the wash-up cycle. 

Claims 

1. A fountain assembly for applying a fluid com- 
position uniformly to the circumferential sur- 
face of a rotating transfer roller comprising: 

(a) an elongated frame having a concave 
channel formed on one side of said frame 
along the length thereof, said frame com- 
prising a substantially inert, resilient, light 
weight, polymeric plastic material; and 

(b) a rigid, reinforcing brace fixed along 
substantially the entire length of said frame 
on an outer side thereof opposite said chan- 
nel; and 

(c) a pair of doctor blades removably at- 
tached by clamping means on opposite 
sides of said channel and extending the 
length of said channel, said blades being 
positionable to contact the circumferential 
surface of the transfer roller; and 

(d) a pair of radial surface seals secured to 
said frame at opposite ends of said cavity, 
said radial surface seals being positioned to 
form a resilient bulkhead with the ends of 
said doctor blades, said radial surface seals 
having a complementary curved edge for 
forming a sealing engagement with the cir- 
cumferential surface of the transfer roller; 
and 

(e) said radial surface seals, doctor blades 
and concave channel forming a closed 
chamber when positioned against the trans- 
fer roller; and 

(f) pivoting support means bearing said 
frame, said support means being capable of 
alternately swiveling said doctor blades to- 
ward and away from said transfer roller; and 

(g) means for providing a supply of a fluid 
composition into said channel. 

2. The fountain assembly of claim 1 comprising 
means for providing a lubricating, liquid seal 
between said radial surface seals and said 
transfer roller at the circumferential surface of 
the transfer roller. 

3. The fountain assembly of claim 2 wherein said 
means for establishing a lubricating, liquid seal 
comprises means for supplying said liquid un- 



der pressurized and at pulsed intervals to the 
radial surface seals. 

4. The fountain assembly of claim 1 comprising 
5 air cylinder means mounted between said piv- 
oting support and said frame, said air cylinder 
means being capable of adjusting the position 
of said frame by thrusting the frame into and 
out of contact with the transfer roller. 

10 

5. The fountain assembly of claim 4 further com- 
prising means for automatically positioning 
said air cylinders means to compensate for 
doctor blade wear. 

15 

6. The fountain assembly of claim 1 wherein said 
air cylinder means comprises a plurality of air 
cylinders mounted between said pivoting sup- 
port and said frame. 

20 

7. The fountain assembly of claim 6 wherein said 
air cylinders comprise a piston, which piston 
comprises a spherical bearing rod end slidable 
in a bore responsive to a flow of air impressed 

25 on said piston and permitting said spherical 

bearing rod end to press on and move away 
from said frame, said spherical bearing rod 
end extending through a spherical bearing, 
said spherical bearing being fixed to a bolt 

30 shaft which bolt shaft is fastened to a sliding 

bearing, said spherical bearing being mounted 
to permit pivoting of said bolt shaft and to 
permit said bolt shaft to slide in a direction 
substantially perpendicular to said spherical 

35 bearing rod end. 

8. The fountain assembly of claim 1 wherein said 
means for providing a supply of a fluid com- 
position into said channel further comprises 

40 fluid level adjusting means. 

9. The fountain assembly of claim 8 wherein said 
fluid level adjusting means comprises at least 
one tapered drain lead having at least one 

45 overflow port capable of directing excess fluid 

from said channel to a reservoir. 

10. The fountain assembly of claim 1 further com- 
prising plurality of washing nozzles disposed 

50 along said channel capable of spraying a 

washing solution to said channel; internal mani- 
fold means within said frame for directing a 
washing fluid to said nozzles; and means for 
dispensing a controlled amount of a washing 

55 solution under pressure through said manifold 

and said nozzles. 
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11. The fountain assembly of claim 10 wherein 
said plurality of washing nozzles are disposed 
along said channel In a plurality of rows, said 
rows being spaced to provide a crossing spray 
pattern of washing solution from said nozzles 
to said channel. 

12. The fountain assembly of claim 1 wherein said 
clamping means comprises a pair of clamp 
bars, one positioned along the length of each 
of said doctor blades, which clamp bars retain 
said doctor blades in said frame. 

13. The fountain assembly of claim 12 wherein 
said clamping means comprises a plurality of 
manually turnable knobs which press each of 
said clamp bars and said doctor blades to said 
frame. 

14. The fountain assembly of claim 1 wherein said 
clamping means secure said radial surface 
seals to said frame. 

15. The fountain assembly of claim 1 further com- 
prising a pair of wear strips, one positioned 
between each of said doctor blades and said 
frame along the entire length of said blades. 

16. A fountain assembly for applying a fluid com- 
position uniformly to the circumferential sur- 
face of a rotating transfer roller comprising: 

(a) an elongated frame having a concave 
channel formed on one side of said frame 
along the length thereof, 

(b) a pair of doctor blades removably at- 
tached by clamping means on opposite 
sides of said channel and extending the 
length of said channel, said blades being 
positionable to contact the circumferential 
surface of the transfer roller; and 

(c) a pair of radial surface seals secured to 
said frame at opposite ends of said cavity, 
said radial surface seats being positioned to 
form a resilient bulkhead with the ends of 
said doctor blades, said radial surface seals 
having a complementary curved edge for 
forming a sealing engagement with the cir- 
cumferential surface of the transfer roller; 
and 

(d) said radial surface seals, doctor blades 
and concave channel forming a closed 
chamber when positioned against the trans- 
fer roller; and 

(e) pivoting support means bearing said 
frame, said support means being capable of 
alternately swiveling said frame toward and 
away from said transfer roller; and 



(f) air cylinder means mounted between 
said pivoting support and said frame, said 
air cylinder means being capable of adjust- 
ing the position of the frame by thrusting 

5 the doctor blades into and out of contact 

with the transfer roller; and 

(g) means for providing a supply of a fluid 
composition into said channel. 

w 17. The fountain assembly of claim 16 further 
comprising means to automatically positioning 
said air cylinders means to compensate for 
doctor blade wear. 

75 18. The fountain assembly of claim 16 wherein 
said air cylinder means comprises a plurality 
of air cylinders mounted between said pivoting 
support and said frame. 

20 19. The fountain assembly of claim 18 wherein 
said air cylinders comprise a piston, which 
piston comprises a spherical bearing rod end 
slidable in a bore responsive to a flow of air 
impressed on said piston and permitting said 

25 spherical bearing rod end to press on and 

move away from said frame, said spherical 
bearing rod end extending through a spherical 
bearing, said spherical bearing being fixed to a 
bolt shaft which bolt shaft is fastened to a 

30 sliding bearing, said spherical bearing being 

mounted to permit pivoting of said bolt shaft 
and to permit said bolt shaft to slide in a 
direction substantially perpendicular to said 
spherical bearing rod end. 

35 

20. A fountain assembly for applying a fluid com- 
position uniformly to the circumferential sur- 
face of a rotating transfer roller comprising: 

(a) an elongated frame having a concave 
40 channel formed on one side of said frame 

along the length thereof, 

(b) a pair of doctor blades removably at- 
tached by clamping means on opposite 
sides of said channel and extending the 

45 length of said channel, said blades being 

positionable to contact the circumferential 
surface of the transfer roller; and 

(c) a pair of radial surface seals secured to 
said frame at opposite ends of said cavity, 

50 said radial surface seals being positioned to 

form a resilient bulkhead with the ends of 
said doctor blades, said radial surface seals 
having a complementary curved edge for 
forming a sealing engagement with the cir- 

55 cumferential surface of the transfer roller; 

and 

(d) said radial surface seals, doctor blades 
and concave channel forming a closed 
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chamber when positioned against the trans- 
fer roller; and 

(e) a plurality of washing nozzles disposed 
along said channel capable of spraying a 
washing solution to said channel; internal 5 
manifold means within said frame for direct- 
ing a washing fluid to said nozzles; and 23. 
means for dispensing a controlled amount 

of a washing solution under pressure 
through said manifold and said nozzles; and 10 

(f) pivoting support means bearing said 
fountain assembly, said support means be- 
ing capable of alternately swiveling said 24. 
frame toward and away from said transfer 

roller; and 75 

(g) means for providing a supply of a fluid 
composition into said channel. 25. 

21. The fountain assembly of claim 20 wherein 

said plurality of washing nozzles are disposed 20 
along said channel in a plurality of rows, said 
rows being spaced to provide a crossing spray 
pattern of washing solution from said nozzles 
to said channel. 

25 

22. A fountain assembly for applying a fluid com- 
position uniformly to the circumferential sur- 
face of a rotating transfer roller comprising: 

(a) an elongated frame having a concave 
channel formed on one side of said frame 30 
along the length thereof, 

(b) a pair of doctor blades removably at- 
tached by clamping means on opposite 
sides of said channel and extending the 
length of said channel, said blades being 35 
positionable to contact the circumferential 26. 
surface of the transfer roller; and 

(c) a pair of radial surface seals secured to 
said frame at opposite ends of said cavity, 

said radial surface seals being positioned to 40 
form a resilient bulkhead with the ends of 
said doctor blades, said radial surface seals 
having a complementary curved edge for 
forming a sealing engagement with the cir- 
cumferential surface of the transfer roller; 45 
and 

(d) said radial surface seals, doctor blades 
and concave channel forming a closed 
chamber when positioned against the trans- 
fer roller; and 50 

(e) pivoting support means bearing said 
frame, said support means being capable of 
alternately swiveling said frame toward and 
away from said transfer roller; and 

(f) means for providing a supply of a fluid 55 
composition into said channel; and 

(g) lubrication supply means comprising a 
manifold internal to the frame for directing 



lubricating fluid to said radial surface seals; 
and means for supplying a lubricating fluid 
to said manifold in an amount sufficient to 
maintain said radial surface seals moist with 
lubricating fluid. 

The fountain assembly of claim 22 wherein 
said radial surface seals comprise a layer of an 
absorbent material and a layer of a closed cell, 
non-absorbing foam polymer attached on each 
opposite side of said absorbent material. 

The fountain assembly of claim 23 wherein 
said absorbent material comprises felt and the 
foam polymer comprises polyethylene. 

A radial surface seal for a fountain assembly, 
said fountain assembly having an elongated 
frame, a concave channel formed on one side 
of said frame along the length thereof and a 
pair of doctor blades on opposite sides of said 
channel extending the length of said channel, 
said blades being positionable to contact the 
circumferential surface of a transfer roller; said 
seal comprising a layer of an absorbent ma- 
terial and a layer of a closed cell, non-absorb- 
ing foam polymer attached on each opposite 
side of said absorbent material to define a 
composite; said composite having an outer 
edge contour which when positioned in said 
fountain assembly is capable of forming a re- 
silient sealing engagement with the ends of the 
pair of doctor blades, the frame and the cir- 
cumferential surface of a transfer roller. 

The radial surface seal of claim 25 wherein 
said absorbent material comprises felt and the 
foam polymer comprises polyethylene. 



9 



EP 0 607 574 A1 




10 



EP 0 607 574 A1 




11 



EP 0 607 574 A1 




EP 0 607 574 A1 




13 



EP 0 607 574 A1 




14 



EP 0 607 574 A1 




15 



EP 0 607 574 A1 




16 



EP 0 607 574 A1 




EP 0 607 574 A1 




18 




19 



J 



European Pa te n« EUROPEAN SEARCH REPORT ^ 

Offi« EP 93 12 0184 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate, 
of relevant passages 



Relevant 

to I 



CLASSIFICATION OP THE 
APPLICATION (Iot.CL9) 



D,A 
D,A 
A 



US-A-5 027 513 (ALLISON) 

* the whole document * 

US-A-5 125 341 (YAESO) 

* the whole document * 

EP-A-0 499 382 (WARD HOLDING COMPANY, 
INC.) 

* the whole document * 



1-26 
1-26 
1-26 



B41F31/02 



TECHNICAL FIELDS 
SEARCHED (tot.a.5) 



B41F 



The present search report has been drawn up for all claims 



Placa •ffccarc* 

THE HAGUE 



29 April 1994 



Madsen, P 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant If taken alone 

Y : particularly relevant If combined with another 

document of the same category 
A : technological background 
O : non-written disclosure 
P: 



T : theory or principle underlying the invention 
E : earlier patent document, but published on, or 

after the filing date 
D : document cited In the application 
L : document dted for other reasons 



A : ma 



r of the same patent ramify, corresponding 



